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ABSTRACT 
The aim of this project is to become familiar with the operation and use of the 
Toshiba VFFS1 Inverter to reduce motor starting current and also to improve on the 
quality of the motion executed motor-driven equipment. Various methods exist to 
reduce the high starting currents of three phase induction motors. A low starting current 
not only reduces stresses on the power utility but also decreases stresses on the motor 
and the driven equipment. As designed, inverters can reduce the starting current, 
especially by programming the motion to follow a trapezoidal or s-curve profile. A 
trapezoidal motion profile reduces jerky motion while the s-curve profile totally 
eliminates it. The challenge in motion control is always how to achieve precise motion 
with minimum jerk, and overshoot in position as well as velocity. There are four 
methods that can be used to connect the inverter to a motor, namely, by control panel, 
using a controller computer, remote terminal box, or a PLC. A number of induction 
motors were tried with the inverter to observe their response to the different motion 




Matlamat projek ini ialah untuk menyesuaikan dan menggunakan operasi 
penyongsang Toshiba VFFS1 untuk mengurangkan arus permulaan motor dan juga 
melakukan pembaikan gerakan peralatan pacuan motor. Terdapat pelbagai kaedah yang 
digunakan untuk mengurangkan arus permulaan yang tinggi bagi motor aruhan tiga fasa. 
Arus permulaan yang rendah bukan saja dapat mengurangkan tekanan pada peralatan 
kuasa, ia juga dapat mengurangkan tekanan pada motor dan pemacu. Penyongsang 
direka bagi mengurangkan arus permulaan, terutama oleh pengatucaraan gerakan untuk 
mengikut profil trapezoid atau lengkuk-s. Satu profil gerakan trapezoid mengurangkan 
gerakan sentakan dan lengkuk-s dapat menghilangkan sepenuhnya sentakan. Cabaran 
dalam kawalan gerakan adalah untuk mencapai gerakan yang lancar dengan sentakan 
minima dan dalam kedudukan terlajak serta halaju. Terdapat empat kaedah yang boleh 
digunakan untuk menyambung penyongsang ke sebuah motor, iaitu, oleh panel kawalan, 
menggunakan sebuah komputer pengawal, kotak pangkalan jauh, atau satu PLC. 
Sejumlah motor aruhan telah dicuba dengan penyongsang untuk memantau kawalan 
gerakan penyongsang yang berbeza arahan. Hasilnya telah diapor dan dibincangkan 
dalam keija ini. 
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CHAPTER I 
INTRODUCTION 
1.1 Starting of Induction Motor 
In a three phase induction motor, the induced e.m.f. in the rotor circuit depends 
on the slip of the induction motor and the magnitude of the rotor current depends upon 
this induced e.m.f.[l][2], When the motor is started, the slip is equal to one as the rotor 
speed is zero, so the induced e.m.f. in the rotor is large. As a result, a very high current 
flows through the rotor. When an induction motor starts, a very high current is drawn by 
the stator, on the order of 5 to 9 times the full load current. This high current can 
damage the motor windings and because it causes heavy line voltage drop, other 
appliances connected to the same line may be affected by the voltage fluctuation. To 
avoid such effects, the starting current should be limited. A starter is a device which 
limits the starting current by providing reduced voltage to the motor. [3] Once the rotor 
speed increases, the full rated voltage is given to it. 
2 
1.2 Type of Starter Motor 
Basically, they can be divided into two major groups; electromechanical starters 
and electronic starters [4], The name electromechanical starters stems from the fact that 
they employ electromechanical contactors, relays, resistances and transformers for 
offering reduced voltage starting. Under this type of starters, methods such as direct 
online starting (DOL), star-delta starting, stator resistance starting and autotransformer 
starting are listed. As for the electronic starters, there are the AC voltage controller 
(soft) starters and V/F starters (inverter). Choosing the type of motor starter for each 
application depends on the motor characteristics, available space, load torque 
requirements and overall cost. [5]. 
1.2.1 D.O.L Starter 
A DOL starter connects the motor terminals directly to the power supply. Hence, 
the motor is subjected to the full voltage of the power supply. Consequently, high 
starting current flows through the motor. This type of starting is suitable for small 
motors below 5 hp (3.75 kW). By using this method, there is a high probability of 
producing jerk. Reduced-voltage starters are employed with motors above 5 hp. 
1.2.2 Star Delta Starter 
Star/Delta starters are probably the most common reduced voltage starters in the 
50Hz world. They are used in an attempt to reduce the start current applied to the motor 
